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[57] ABSTRACT 

A surgically implantable infusion port includes a hous- 
ing portion, a penetrable elastomeric septum portion 
which cooperates with the housing portion for defining 
an interior cavity and a catheter element which extends 
outwardly from the interior cavity for dispensing medi- 
cation therefrom at a predetermined location in the 
body of a patient. The elastomeric septum portion is 
penetrable by a hyjKxlermic needle for dispensing medi- 
cation in the interior cavity, and it is laterally com- 
pressed to enhance the ability of the septum portion to 
reseal itself after being repeatedly penetrated. A septum 
assembly including a similar laterally compressed sep- 
tum element can also be utilized as a penetrable barrier 
between various liquids and gases. 

8 Claims, 3 Drawing Sheets 
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podermic needle by inserting the needle through the 

LATERALLY COMPRESSED SEPTUM ASSEMBLY outwardly facing surface of the septum. The septum is 

AND IMPLANTABLE INFUSION PORT WITH compressed by between approximately \% and 30% in 

LATERALLY COMPRESSED SEPTUM a direction which is substantially parallel to the out- 

5 wardly facing outer surface thereof, and it is preferably 

BACKGROUND AND SUMMARY OF THE compressed by between 5% and 10% in two substan- 

INVENTION tially perpendicular directions, both of which are paral- 

The instant invention relates to medical apparatus lei to the outwardly facing surface of the septum. In one 
and more particularly to a self-scaling laterally com- embodiment of the infusion port, the septum is of sub- 
pressed elastomeric septum which is penetrable by a stantially circular configuration and it is compressed in 
hypodermic needle or the like and to a surgically im- at least two radially extending directions. In this em- 
plantablc infusion port which includes the septum. bodiment, the septum is preferably substantially flat, but 

Surgically implanUble infusion ports have been here- it is preferably at least slightly concave prior to being 
tofore available for a number of years, and have gener- compressed. In another embodiment, the septum com- 
ally been found to be effective for dispensing medica- prises first and second layers of elastomeric material, 
tion in the bodies of patients. One of the most common wherein the first layer is operative for applying a com- 
types of heretofore available infusion ports comprises a pressive force to the second layer in order to maintain 
rubberized base portion, a metallic housing on the base the second layer in a compressed disposition, 
portion having an interior cavity therein and an opening it has been found that because the infusion port of the 
at the upper end thereof, a penetrable elastomeric sep- 20 j^stant invention includes a laterally compressed sep- 
tum which is received in sealing relation in the opening tum, it has an increased effective life as compared to 
in the housing, and a catheter which extends from the ^any of the heretofore available infusion ports. Specifi- 
interior cavity to the exterior of the housing. In use, an ^ally, it has been found that the septum of the infusion 
infusion port of this type is normally surgically im- of the subject invention has a substantially in- 
planted ra a patient so that it is positioned beneath the « ^^^^ ^^^.j.^y itself after repeated penetration, 
skin with the upper end of the housing and the penetra- jj^^^ ^ ^ ^^^u^ effective life of the septum is 
ble septum facing outwardly, and with the catheter substantially increased. Accordingly, the infusion port 
positioned so that it can transmit medication to a prede- ^j^^ .^^^^ invention can normally remain implanted 
termmed area of the pauent s body, such as a large vein. ^ ^ ^ .^^^ ^ ^^^^^^^^ ^^^^ 
Once an mfusion port of this type h^ been surgicdly 30 ^^^^^ J^^^ rWment is necessary. It has also 
implanted m the body of a pattent, the cavity in the ^^^J compressed septum of the instant 
l^^lr^:^^^L7^^^^^^ inventioncanbeeffectivelyuti^^^^^^ 
thaVthe tip portion of the needle penetrates the septum applications to provide a resealable barner between two 
and passes iluo the interior cavity^d by then dispens- 35 «"'ds. including liquids ind/or gases. For example, the 
mg medication in the cavity through the needle. In most compressed septum can be effectively utilized as a pene- 
instances, after a predetermined amount of medication t^^W* ^^"P^^^ ^f*^ J?P*^"f ^ ^yP*^ 
has been dispensed in this manner, the hypodermic "^^nly utilized for filling hypodermic syringes, 
needle is removed, so that the elastomeric septum re- Accordmgly, it is a pnmary object of the instant 
seals itself in the area where it was penetrated by the 40 invention to provide an effective infusion port having a 
hypodermic needle. However, it has been found that lateraUy compressed septum. 

each time the septum of an infusion port of this type is Another object of the instant invention is to provide 

penetrated by a needle, a certain amount of damage is an infusion port comprising a septum having an en- 

caused to the septum and that after a septum has been hanced ability to reseal itself after being repeatedly 

repeatedly penetrated, it can lose its ability to reseal 45 penetrated with a hypodermic needle, 

itself. It has been further found that when this occurs, it . Other objects, features and advantages of the inven- 

is generally necessary to surgically replace the entire t^on shall become apparent as the description thereof 

infusion port. proceeds when considered in connection with the ac- 

Another type of heretofore available infusion port is companying illustrative drawings, 

disclosed in the Modcn et al U.S. Pat. No 4,710.174. 50 DESCRIPTION OF THE DRAWINGS 
This device is intended to be utilized m a similar manner 

to that hereinabove set forth, although it is adapted for In the drawings which illustrate the best mode pres- 

side entry with a hypodermic needle rather than top cntly contemplated for carrying out the present inven- 

entry, such as with ^e above mentioned device. tion: 

The instant invention provides an effective septum 55 FIG. 1 is a perspective view of a first embodiment of 

which is laterally compressed to enhance the ability the inftision port of the instant invention; 

thereof to repeatedly reseal itself over a prolonged FIG. 2 is a sectional view taken along line 2—2 in 

period of time and an effective infusion port which FIG. 1; 

incorporates the septum. Specifically, the infusion port FIG. 3 is an exploded perspective view thereof; 

of the instant invention comprises a housing portion 60 FIG. 4 is an end elevational view thereof; 

having an interior cavity therein and an access opening FIG. 5 is an exploded perspective view of a septum; 

in the bousing, a septum received in sealing relation in FIG. 6 is an enlarged sectional view of the septum; 

the access opening, and a catheter which extends be- FIG. 7 is a perspective view of a second embodiment 

tween the interior cavity and the exterior of the housing of the infusion port; 

for dispensing medication in the body of a patient. The 65 FIG. 8 is an enlarged sectional view taken along line 

septum of the instant invention is made of a substantially 8—8 in FIG. 7; 

solid elastomeric material and it has an outwardly fac- FIG. 9 is a perspective view of a third embodiment of 

ing surface thereon. The septum is penetrable by a hy- the infusion port; 
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FIG. 10 is a top plan view of the septum thereof; and second direction which is substantially parallel to the 
FIG. 11 is an enlarged sectional view taken along line surface 42 and extends between the top and bottom 
11—11 in FIG. 10. walls 34 and 26, respectively. The septum 16 is dimen- 
*^r*r.y-.n r«vT^Tr^vt -t^wt^ tii.tt/t^vt^i^vt sioned SO that it is compresscd by between 1 % and 30% 
DESCRIPTION OF THE INVENTION 5 (preferably between 5% and 10%) as the housing sec- 
Referring now to the drawings, a first embodiment of tions 22 and 24 are assembled together, 
the infusion port of the instant invention is illustrated in The catheter element 18 is preferably made of a suit- 
FIGS. 1-4 and generally indicated at 10. The infusion able nontoxic, eiastomeric material, such as a silicone 
port 10 is adapted to be surgically implanted in the body rubber, and it is attached to the first sidewall 28 so that 
of a patient for dispensing medication therein, and it 10 it conununicates with the cavity 20 and extends out- 
comprises a housing generally indicated at 12, an outer wardly from the housing 12 for dispensing medication 
casing 14 on the housing 12, a septum 16, and a catheter in the body of a patient. 

18. The septum 16 is received in sealing relation in an The casing 14 is preferably also made of a suitable 
access opening in the housing 12 so that it cooperates silicone rubber, and it extends over all of the outer 
with the housing 12 to defme an interior cavity 20, and 15 surfaces of the 'housing 12 to provide a cushioned outer 
the casing 14 provides a cushioned outer casing on the covering therefor in order to reduce patient discomfort, 
housing 12 in order to reduce patient discomfort. The In use, the infusion port 10 is surgically implanted in 
catheter element 18 is assembled with the housing 12 so the body of a patient, and the catheter element 18 is 
that it communicates with the cavity 20, and it extends positioned so that it can be utilized for dispensing medi- 
outwardly from the housing 12 for dispensing medica- 20 cation in a predetermined area of the patient's body, 
tion at a predetermined location in the body of the such as in a large vein. Thereafter, medication can be 
patient. The septum 16 is adapted to be penetrated by a introduced into the infusion port 10 by inserting a hypo- 
hypodermic needle in order to introduce medication dermic needle through the adjacent area of the patient's 
into the cavity 20 so that the medication can be dis- skin so that the tip of the needle passes through the 
pensed at the desired location in the body of the patient 25 septum 16 and into the cavity 20. Once the desired 
through the catheter element 18. amount of medication has been dispensed in the cavity 
The housing 12 comprises first and second housing 20, the hypodermic needle can be withdrawn from the 
sections generally indicated at 22 and 24, respectively, septum 16 and removed from the patient. In this regard, 
which are preferably made of a suitable plastic material because the septum 16 is laterally compressed, it is able 
and receivable in assembled relation to define the hous- 30 to effectively reseal itself after being repeatedly punc- 
ing 12. The first housing section 22 includes a bottom tured so that the infusion port 10 has a substantially 
wall 26, an apertured, upstanding furst sidewall 28 on increased effective life. 

the bottom wall 26, and an angled channel member 30 A precompressed septum assembly which can be 

which extends along the bottom wall 26 and then up- alternatively utilized in an infusion port, such as the 

wardly along the inner side of the first sidewall 28. An 35 infusion port 10, is illustrated in FIGS. 5 and 6 and 

elongated slot 32 is formed along the upper edge of the generally indicated at 44. The septum assembly 44 com- 

first sidewall 28. The second housing section 24 com- prises a first compression layer 46, a septum layer 48 and 

prises a top wall 34, a second sidewall 36, which de- a second compression layer 50, all of which are made 

pends from the top wall 34, and a third sidewall (not from a suitable solid, eiastomeric material, such as sili- 

shown) which also depends from the top wall 34. An 40 cone rubber having a durometer of between 30 and 90. 

elongated tongue 38 is formed along one edge of the top The compression layers 46 and 50 are secured to the 

wall 34, and an angled channel member 40 extends septum layer 48 with adhesive layers 52 comprising a 

along the underside of the top wall 34 at the end thereof suitably known adhesive. However, during assembly of 

opposite the third sidewall (not shown), and then down- the first and second compression layers 46 and 50 with 

wardly along the inner side of the second sidewall 36. 45 the septum layer 48, the compression layers 46 and 50 

The first and second housing sections 22 and 24 are are longitudinally and transversely stretched in direc- 

receivable in assembled relation so that the tongue 38 is tions which are substantially parallel to the main planar 

received in the groove 32 and so that the housing sec- surfaces thereof, whereas the septum layer 48 is prefera- 

tions 22 and 24 cooperate to define the housing 12. bly but not necessarily both longitudinally and trans- 

When the housing sections 22 and 24 are assembled in 50 versely compressed in directions which are substan- 

this manner, the channel members 30 and 40 cooperate tially parallel to the main planar surfaces thereof. Ac- 

to defme an opening for receiving the septum 16 and for cordingly, after the first and second, layers 46, and 50 

maintaining it in a laterally compressed disposition. have been secured to the septum layer 48 with the adhe- 

The septum 16 is preferably made of a nontoxic, solid, sive 52, the first and second compression layers 46 and 

eiastomeric material, such as a silicone rubber, having a 55 50 cooperate to apply compressive forces to the septum 

Shore A durometer of between 30 and 90 (preferably layer 4iB. In this connection, once the septum assembly 

between 40 and 70). The septum 16 is of substantially 44 has been formed in this manner, the septum layer 48 

flat, rectangular configuration, and it includes a substan- is normally maintained in a disposition wherein it is 

tially fiat outwardly facing outer surface 42. The sep* compressed by between 1% and 30% (preferably be- 

tum 16 is assembled between the first and second hous- 60 tween 5% and 10%). Thereafter, the septum assembly 

ing sections 22 and 24, respectively, so that it is received 44 can be assembled in an infusion port in a manner 

in the channel members 30 and 40 thereof, respectively. which does not require additional compression. 

In this connection, as illustrated in FIG. 4, the septum A second embodiment of the infusion port of the 

16 is dimensioned so that as it is assembled between the • instant invention is illustrated in FIGS. 7 and 8, and 

first and second housing sections 22 and 24, respec- 65 generally indicated at 54. The infusion port 54 com- 

tively, it is compressed in both a first direction which is prises a housing generally indicated at 56, a septum 

substantially parallel to the surface 42 and extends be- generally indicated at 58, and a catheter element 59. 

tween the first and second sidewalls 28 and 36, and a The housing 56 comprises a substantially fiat, base por- 
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tion 60 and a split dome-shaped portion comprising a lines 88. As a result, the entire septum 74 can be effec- 

pair.of dome sections 62 and 64. The d me sections 62 tively maintained in a compressed disposition without 

and 64 are preferably made of a suitable plastic material causing any portions thereof to be placed under tension 

and they are received on the base portion 60 so that they due to distortion. The catheter element 76 is preferably 

cooperate to define an elongated arcuate opening there- 5 made of a suitable elastomeric material, such as silicone 

between for containing the septum 58: In this connec- rubber, and it is received in the dome section 82 so that 

tion. channels 66 arc formed in the opposed edges of the it extends outwardly therefrom for dispensing medica- 

dome sections 62 and 64 for receiving and containing tion from the interior cavity defined by the housing 72 

the septum 58 so that it cooperates with the housing 56 and the septum 74. 

for defining an interior cavity 68. The septum 58 is 10 The infusion port 70 is also adapted to be installed in 
preferably also made of a solid elastomeric material the body of a patient in the manner hereinabove set 
having a durometer of between 30 and 90 (preferably forth' with respect to the infusion ports 10 and 54. Fur- 
between 40 and 70), and it is dimensioned so that when ther, because the septum 74 is maintained in a corn- 
it is received in the channels 66 it is compressed in a pressed state, it is effectively able to reseal itself each 
direction which extends between the dome sections 62 15 time it is punctured by a hypodermic needle so that the 
and 64, i.e.. in a lateral direction which is substantially infusion port 70 can remain in the body of a patient over 
parallel to the outer surface of the septum 58. The sep- a prolonged period of time. 

tum 58 is compressed by between 1% and 30% and It is seen therefore that the instant invention provides 

preferably by between 5% and 10% when it is assem- an effective infusion port for dispensing medication in 

bled between the dome sections 62 and 64. The catheter 20 the body of a patient. The septa 16, 58 and 74 of the 

element 59 is secured to the dome section 62 so that it infusion ports 10. 54 and 70, respectively, and the sep- 

communicates with the interior cavity 68 and it extends tum 44 are all maintained under sufficient compression 

outwardly from the housing 56 for dispensing medica- to enable them to effectively reseal themselves after 

tion in the body of a patient. they have been repeatedly penetrated by hypodermic 

In use, the infusion port 54 is surgically implanted in 25 needles. As a result, the septa 16, 44, 58 and 74 have 

the body of a patient so that the catheter element 59 is extended effective life cycles so that infusion ports in 

property positioned to dispense medication at a prede- which they are installed can remain implanted in the 

termined location in the body. Thereafter, medication bodies of patients for extended periods of time. Hence, 

can be introduced into the cavity 68 by passing a hypo- for these reasons, it is seen that the instant invention 

dermic needle through the adjacent area of the patient's 30 represents a significant advancement which has substan- 

skin and through the septum 58. When the hypodermic tial merit in the medical art. 

needle is thereafter removed, the laterally compressed While there is shown and described herein certain 
septum 58 is able to effectively reseal itself so that it can specific structure embodying the invention, it will be 
be repeatedly punctured over a prolonged period of manifest to those skilled in the art that various modifica- 
time. 33 tions and rearrangements of the parts may be made 
A third embodiment of the infusion port of the instant without departing from the spirit and scope of the un- 
invention is illustrated in FIGS. 9-11. and generally derlying inventive concept and that the same is not 
indicated at 70 in FIG. 9. The infusion port 70 com- limited to the particular forms herein shown and de- 
prises a housing generally indicated at 72, a septum scribed except insofar as indicated by the scope of the 
generally indicated at 74. and a catheter element 76. 40 appended claims. 
The housing 72 and the septum 74 cooperate to define What is claimed: 

an interior cavity for receiving medication therein, and 1. In an implantable infusion port for dispensing medi- 
the catheter element 76 communicates with the cavity cation in the body of a patient including a housing hav- 
for dispensing medication therefrom at a predetermined ing an access opening therein, a septum made of a sub- 
location in the body of a patient. 45 stantially solid elastomeric material received in said 
The housing 72 is preferably made of a suitable plastic access opening and cooperating with said housing for 
material or a metal, and it comprises a substantially flat, defining a substantially closed interior cavity, said sep- 
circular base portion 78 and a pair of dome sections 80 tum having an outwardly lacing outer surface thereon 
and 82 which cooperate to define a rounded dome hav- and being penetrable by a hypodermic needle by insert- 
ing a substantially circular opening 84 at the upper end 50 ing said needle through said outwardly facing surface, 
thereof. The upper extremities of the dome sections 80 and catheter means communicating with said cavity for 
and 82 define an inwardly facing circular channel (not dispensing medication therefrom into the body of said 
shown) for receiving and containing the septum 74. The patient, the improvement comprising said septum hav- 
septum 74 is of substantially circular configuration, and ing an inwardly facing surface which faces substantially 
it is made of an elastomeric material, such as silicone 55 opposite from said outwardly facing surface, said infu- 
rubber, having a Shore A durometer of between 30 and sion port further comprising first and second elasto- 
90 (preferably between 40 and 70). As illustrated sche- meric layers secured in overlying relation on said out- 
matically in FIG. 10, the septum 74 is compressed in a wardly facing surface and said inwardly facing surface, 
plurality of radial directions. In this connection, the respectively, said first and second compression layers 
septum 74 is compressed by between l%and30%0>ref- 60 cooperating to compress said septum by between 1% 
erably between 5% and 10%), and it is maintained in a and 30% in a direction which is substantially parallel to 
compressed disposition by the dome sections 80 and 82. said outwardly and inwardly facing surfaces. 
As illustrated in FIG. 11, the septum 74 is preferably 2. In an implantable infusion port for dispensing medi- 
formed so that before it is placed under compression, its cation in the body of a patient including a housing hav- 
side faces are at least slightly concave as indicated by 65 ing an access opening therein, a septum made of a sub- 
the dotted lines 86, and it is compressed so that it is stantially solid elastomeric material received in said 
deformed to the point where its opposite side faces are access opening and cooperating with said housing for 
substantially flat and parallel as indicated by the solid defining a substantially closed interior cavity, said sep- 
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turn having opposite outwardly and inwardly facing 7. A precompressed septum assembly comprising an 
surfaces and being penetrable by a hypodermic needle elastomeric septum layer having opposite substantially 
by inserting said needle through said outwardly facing parallel first and second surfaces and an elastomeric 
surface, and catheter means communicating with said compression layer secured in overlying relation on the 
cavity for dispensing medication therefrom into the 5 first surface of said septum layer, said septum layer and 
body of said patient, the improvement comprising said said compression layer being penetrable by a hypoder- 
outwardly and inwardly facing surfaces being substan- mic needle, said compression layer maintaining said 
tially parallel, said septum being compressed by be- septum layer in a disposition wherein it is compressed 
tween 1% and 30% in at least ftrst and second substan- by between 1% and 30% in a direction substantially 
tially perpendicular directions which are substantially 10 parallel to said first and second surfaces, 
parallel to said outwardly and inwardly facing surfaces, 8. In an implantable infusion port for dispensing medi- 
said septum being formed so that each of said outwardly cation in the body of a patient including a housing hav- 
and inwardly facing surfaces is at least slightly concave ing an access opening therein, a septum made of a sub- 
prior to compressmg said septum in said first and second stantially solid elastomeric material received in said 
directions. IS access opening and cooperating with said housing for 

3. In the infusion portion of claim 2, said septum being defining a substantially closed interior cavity, said sep- 
compressed by between 1% and 30% in each of said turn having opposite outwardly and inwardly facing 
first and second substantially perpendicular directions. surfaces and being penetrable by a hypodermic needle 

4. In the infusion port of claim 3, said septum being by inserting said needle through said outwardly facing 
compressed by between 5% and 10% in each of said 20 surface, and catheter means communicating with said 
first and second directions. cavity for dispensing medication therefrom into the 

5. A precompressed septum assembly comprising an body of said patient, the improvement comprising said 
elastomeric septum layer having substantially parallel housing including a shell portion of rounded dome-like 
opposite first and second surfaces and first and second configuration and a substantially flat base portion, said 
elastomeric compression layers secured in overlying 25 shell portion including first and second shell portion 
relation on said first and second surfaces, respectively, sections which cooperate to substantially define said 
said septum layer and said first and second compression shell portion, said first and second shell portion sections 
layers being penetrable by a hypodermic needle, said being received on said base portion and cooperating 
first and second compression layers cooperating to therewith to define said interior cavity, said first and 
compress said septum layer by between 1% and 30% in 30 second shell portion sections cooperating to define said 
a direction substantially parallel to said first and second access opening and cooperating to compress said sep- 
surfaces. turn in said access opening by between 1 % and 30% in 

6. In the septum assembly of claim 5, said first and a direction substantially parallel to said outwardly fac- 
second compression layers cooperating to compress ing surface, said access opening being in the configura- 
said septum layer by between 1% and 30% in two per- 35 tion of an arcuate band extending across said dome-like 
pendicular directions which are substantially parallel to shell portion. 

said first and second surfaces. • • • » « 
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[57] ABSTRACT 

A bayonet twist locking connector is disclosed for de- 
tachably securing an end of a catheter to a fluid transfer 
device including a flange defining a T-shaped opening 
for receiving the device and a fluid port extending out- 
wardly along a central axis of the opening. The connec- 
tor includes a split resilient body which defines an aper- 
ture for receiving an end of the catheter. The body 
being split allows the aperture to be enlarged to facili- 
tate insertion of the catheter. The connector further 
includes a bayonet assembly for twist locking the con- 
nector in the opening of the fluid transfer device, and 
complementary wing elements radially projecting adja- 
cent to the slit for clamping together and against a re- 
gion of the fluid transfer device. So clamping the com- 
plementary wings prohibits the connector from being 
removed from the opening, and generates a compres- 
sive force to secure the catheter to the port of the fluid 
transfer device. 

16 Gaims, 2 Drawing Sheets 
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One problem for this coupler is that the sureeon 

COMPRESSIBLE SPLIT CYLINDER BAYONET might encounter difficulty exactly matching the ^ner 

LOCKING DEVICE FOR ATTACHMENT OF A diameter of the coupler with the outer diameter of the 

CATHETER TO A FLUID TRANSFER DEVICE catheter when it is positioned over the tubular port. 

5 Such difficulty would result in corresponding difficulty 

BACKGROUND OF THE INVENTION in attaching the catheter to the port. Moreover, the 

The present invention generally relates to the field of ^^yo^^t coupler must be manually held in place during 

catheter assemblies for providing a treatment material. V"^*^ ^ sutured in place by the surgeon, 

such as a drug in fluid form, directly to the vascular " ^ therefore, an object of the present invention to 

system of a mammal. In particular, the invention relates Provide an improved comiector that wiU securely at- 

to a device for relcasably attaching an end of a catheter ^^.".^ catheter to an implantable device, 

to a vascular access port, or other device. " " another object to provide a catheter-to-impianta- 

Numerous surgical and non-surgical treatment proce- f^^^*^^ connector which is easily installed, 

dures require that a catheter be placed in fluid commu- , , yet. another object of the invention to provide 

nication with a patient's vascular system. A number of ^"^^ * connector which can be utUized with a variety of 

devices for this purpose are known. Both implantable ^^^^^^rs havmg different diameters, 

treatment reservoirs, such as disclosed in U.S. Pat. No. SUMMARY OF THE INVENTION 

4,673.394. and traditional cannula devices afford access -n. 1.1 • ^ . ^ . 

to a patient's vascular system, using catheters attached 7^ problems associated wth known catheter con- 

to those devices nectors are greatly resolved by the present mvention 

In the prior art. catheters are typically permanently Y^f,^, L%*;c?^'^h"^^' '^f ""l^^t^' ^^^""T ^^^"^ 

affixed to the implantable device prior to implantation f^'Z^^u.T!^^^^^ attachmg a catheter to an 

It is also known to use an implantable device together ""PJantable device. The invention mcludes a split body 

with a catheter which are adapted for attachment^a 'nnn"^^^^ "^TT ^'1 ^^"^^^ 

port of that device during the unplantation procedure. " ^^"^ <^°"«<^<^t «^"«Iy *m implantable device. The 

but after the device is ^siUoned within the patient ' "rd"^^^ 

Typically, such catheterVare adapted to be shdingly fo^' f'^T^^r.H ' 

placed over a tubular port of the device, and frictiondly ™S"'.S t^L^T^t^J^^^ 

between a Catheter and the implantable device be easily rdTy':%'iLS^^^^ 

fhTnm^r nl^^^^^^^ accordance with this form of the invention, a Ion- 

SSKn^^^^^^^^ ^ /^K 35 «*^«di°^"y ^«<^"ding. resilient coupler body defines a 

SZL P''*''^ '''''' ^P^rture for receivhg a cathe- 

u^iu^ M body is split along one side parallel to its longi- 

While such configura ions provide a secure connec t^dinal axis. This" in conjunction with the fact that the 
ne.'^in^'LT^^^^^^ because the permanent con- i,ody is fonned of a resilient material, enables the body 
nection restricts the degree to which the implantable 40 to be deformed in a hinged mamier to enlarge the cen- 
device can be manipulated, thereby making installation tral aperture to facilitate insertion of the calheter into 
cumbersome^ As a result, optimum placement of the the aperture, and connection of the inserted catheter 
implantable device is often achieved only with great onto the tubular exit port extending from the implant- 
difficulty, or sometimes not at all achieved. able device *- & y 

Known connectors comprising a mere collar circum- 45 Bayonet capture pins radially project from an end of 

scnbmg the catheter which fits over a male tube pro- the body distal to the catheter. The bayonet capture 

jecting from the implantable device often do not afford pins allow the connector to be slidingly placed over the 

secure attachment. If the inner diameter of the collar tubular port in a first orientation about the longitudinal 

does not property correspond to the outer diameter of axis of the connector and then rotated about that axis to 

the catheter, either the collar will not fit over the cathe- 50 a "locked" position with the bayonet pins captively 

tcr. or the collar will not generate a sufficient compres- positioned within the T-shaped void region of the im- 

sive force to secure the catheter to the exit port. With plantable device. When the connector is rotationally 

known assembhes. therefore, it is necessary to keep on displaced to the locked orientation, the bkyonet capture 

hand a vanety of connectors so that a connector can be pins, in cooperation with the portion of the port that 

used which is specifically designed for use with the 55 defines the opening, prohibit the connector from being 

parucular catheter bemg connected. removed from the tubular exit port of the implantable 

U.S. Pat. No. 4,673,394 discloses a particulariy effec- device, 

tive device for attaching a catheter to an implanted In a preferred embodiment, opposed wings radially 

access port. That device is a twist-lockable (bayonet- project from each side of the coupler body adjacent to 

type) coupler in which a pair of bayonet pins extend in 60 the slit. The wings are adapted to be clamped together 

opposite directions from the generally cylindrical outer and against the flange of the implantable device to close 

surface of the coupler. The pins, together with the ge- the slit, thereby compressing the catheter end against 

ometry of the coupler may be slidingly positioned over the tubular port and securing the coupler in its locked 

the tubular port of an access device with a particular poshion to the implantable device. In use therefore, a 

angular orientation, and then twisted so that the pins are 65 calheter is inserted into the central aperture while the 

captively held in place by the portions of the implant- coupler body is deformed to enlarge the central aper- 

able device which defines a void region used to capture ture sufficiently to readily receive the catheter. Then, 

the pins. the coupler, together with the catheter, are slidingly 
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placed onto the tubular port of the implantable device, 
and the connector is properly twist locked to bring the 
bayonet pins into captive engagement. The wings on 
the body are then clamped together, thereby transmit- 
ting a compressive force to secure the catheter to the 
port. The wings are preferably clamped together, for 
example, by suturing, in such a manner affixing them to 
the implantable device so that the connector cannot be 
inadvertently rotated. This prevents the catheter from 
being detached from the port of the implantable device. 

In one form, of the invention, the implantable device 
includes a flange which defines the T-shaped void re- 
gion used to capture the bayonet pins. In the preferred 
form, the flange extends radially outward from the 



of the invention, when the opposed wing elements are 
biased together, a compressive force is generated to 
secure the catheter to the outer surface of the tubular 
port of the implantable device. 
5 FIG. 1 shows a perspective view of a connector 10, 
embodying the invention, about to secure the proximal 
end of a flexible vascular catheter 20 to an implantable 
device 30. The distal end (not shown) of the catheter 20 
is positioned at a desired position in the patient's vascu- 
10 lar system. 

The device 30 includes a housing 32 defining an inter- 
nal generally cup-shaped recess forming a reservoir 
cavity 34. e.g. for holding treatment fluids or medicine. 



The housing 32 has an open face which is closed off by 

peripheral surface of the implantable device. A resilient 15 a cover 36. The cover 36 is formed of a self-resealing 

clamp tab projects up from the flange. The clamp tab polymer, which is preferably an elastomer such as sili- 

includes a portion adapted to clamp the pressed- con, rubber or latex, and is adapted to permit access to 

together wings of the connector against the flange. The the reservoir cavity 34 using a hypodermic needle, FIG. 

connector is formed so that when the wings are in a 2 shows a bottom view of the device 30 only, showing 

position to be clamped by the clamp tab, the connector 20 a tubular port 37 (having outer diameter a) extending 

is rotationally displaced (from its inserting orientation) along a port axis Zla from the housing 32. The interior 

to its locked position, so that when the wings are of port 37 is coupled directly to the cavity 34. 

clamped, the connector cannot be removed from the The housing 32 is formed of a biocompatible material 

opening. In an alternate embodiment of the invention, such as electro polished 316L stainless steel or other 

the wings define an opening by which, in addition to, or 25 surgical grade steel or biocompatible hard material. 



in place of, being clamped by the tab, they can be su- 
tured to the flange of the implantable device. So doing 
will provide additional security that the catheter will 
not be inadvertently detached from the port. 



BRIEF DESCRIPTION OF THE DRAWING 

These and other advantages of the invention will be 
more fully understood by reference to the following 
detailed description in conjunction with the attached 
drawing in which like reference numerals refer to like 35 
elements and in which: 

FIG. 1 is a perspective view of a catheter connector 
constructed in accordance with the present invention 
shown just prior to being twist locked to secure a cathe- 
ter to an implantable device; 

FIG. 2 is a bottom view of an implantable device used 
in conjunction with the connector of the present inven- 
tion. 

FIGS. 3A through 3C are orthogonal plan views of 



the connector of the present invention; and 

FIG. 4 is a perspective view of a connector in accor- 
dance with the present invention shown in its locked 
orientation. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

The present invention is a compressible split cylinder 
bayonet locking connector for securely attaching a 
catheter to an implantable device. The connector in- 
cludes a generally cylindrical, coupler body defining a 55 system. 



such as titanium, DuPont Delrin TM (acetal resin) or 
Teflon TM (polytetrafluoroethylene), Nylon, polyeth- 
ylene thermoplastic, or mixtures thereof. 
A substantially planar, radially extending flange 38 
30 circumscribes the housing 32 of access port 30. The 
flange 38 includes an array of holes 40 evenly spaced 
about the perimeter of the housing 32. for use in sutur- 
ing the device 30 to a layer of the patient's tissue during 
the implantation procedure. 

In use, a hypodermic needle may be used to puncture 
the cover 36 to deliver a treatment fluid to the reservoir 
cavity 34. The treatment fluid is then delivered to the 
catheter 20 coupled to the tubular exit port of the de- 
vice 30, in a manner described below, whereby it is 
40 provided to the vascular system of the patient. The 
device 30 may alternatively be configured to permit 
out-flow of body fluids, for example, blood in conjunc- 
tion with a hemodialysis procedure. 
Because the device 30 is intended to be sutured di- 



45 rectly to the patient, a high degree of maneuverability 
of the device 30 and accessibility of the suture holes 40 
is desired to facilitate the surgical process of implanta- 
tion. Additionally, because the device 30 connects di- 
rectly, via the catheter 20, to the patient*s vascular 
system, the integrity of the connection between the 
catheter 20 and the device 30 must be assured. More- 
over, in order to reduce risk of harm to the patient, it is 
preferred that the catheter be moved minimally during 
and after placement of the distal tip within the vascular 



50 



substantially cylindrical central aperture extending 
along a central axis, for receiving the catheter at one 
end. and a tubular port of the implantable device at the 
other end. The connector further includes portions of a 
bayonet lock for securing the connector to the implant- 
able device, and a pair of opposed wing elements pro- 
jecting substantially radially from the coupler body to 
enable the compressive securing of the catheter to the 
tubular port of the implantable device. The connector is 



Toward these ends, it is desirable to first position and 
affix the device 30, then insert the distal tip of the cathe- 
ter to the desired location, and fmally size the length of 
the catheter 20 by cutting the proximal end and sliding 
60 that proximal end over the tubular port of the device 30. 
The coupling of catheter 20 to device 30 is accom- 
plished by the twist lockable connector 10. Connector 



10 is adapted to receive catheters having a range of 
outer diameters and simply and securely affix them to 
split along one side to enable the coupler body to be 65 the implantable device 30. It is an important feature of 
resiliently hinged about a hinge axis substantially paral- the invention, that means are provided for safely secur- 
lel to its central axis to enlarge the central aperture for ing the connector against rotation so that it can not be 
receiving catheters of different thicknesses. In this form inadvertently detached from the implantable device. 
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As shown in FIG. 2, the flange 38 defines a T-shaped slidably positioned over port 37 and into the T-shaped 
opening, or void region 24 disposed about the tubular void region 24. Once the pins 14A and 14B of connector 
pon 37. In FIG. 2, the void region 24 comprises an ■ 10 has been inserted fully into the void region 24 so that 
axially extending portion 44 and a circumferentially the back 15 abuts the housing 32, the connector 10 may 
extending portion 46. The axial portion 44 has a width 5 be rotated about its longitudinal axis. Thus, when the 
D and the circumferential portion 46 has a width D' connector 10 is moved axially into the opening 24 and 
where D' is greater than D. It should be understood that butted up against the housing 32, rotation of the connec- 
in the context of the invention, "T-shaped" refers to any tor 10 within the void region 24 captures the connector 
reasonable shape having a width on the perimeter of the 10 within the T-shaped opening 24 in the manner of a 
flange 38 which is smaller than the width at the end of 10 bayonet mount to prevent axial motion thereof, 
the void region 24 which is distal to the flange perime- FIG. 4 shows the connector 10 locked in place in the 
ter. An alternate example of such an opening would be T-shaped opening 24 of the flange 38 to secure a cathe- 
a dovetail-shaped opening. ter 20 to the implantable device 30. The complementary 

FIGS. 3A-3C show end, top, and side elevation wing elements 16A and 16B are held in place against the 
views, respectively of the connector 10, with respect to 15 flange 38 by a suture 49. 

orthogonal X, Y, and Z axes. The connector 10 includes The illustrated embodiment also includes an optional 
a generally cylindrical, elongated coupler body 12 ex- resilient clamp tab 50 extending upward from flange 38 
tending in the z-direction along an axis 12a. Bayonet and including a lip portion 50a. The clamp tab 50 is 
portions (or pins) 14A and 14B extend outward (with positioned so that as the wings 16A and 16B are moved 
respect to axis 12j) from body 12 in substantially one 20 toward flange 38, those wings initially deflect tab 50 
(X) direction only to establish a general T-shape (hav- and then become captively engaged by lip SOo as tab 50 
ing width d' in the x-direction) to connector 10 in the returns to its original position. At this point, tab 50 
view shown in FIG. 3B, but a general linear shape (hav- clamps wings 16A and 16B together as well as securing 
ing width d in the y-direction) to connector 10 in the them to the flange 38. 

view shown in FIG. 3C. The width d is less than D and 25 By clamping the wings 16A and 16B together, the tab 
the width d' is greater than D. but less than D'. The 50, via the body 12 of the connector 10, will apply a 
coupler body 12 defines a generally cylindrical central compressive force to secure the catheter 20 to the tubu- 
aperture 26 having diameter A. lar port 37. Also by preventing the connector 10 from 

The coupler body 12 includes a slit 48 which longitu- being rotated, the snap-down tab 50 is able to lock the 
dinally splits body 12 to esublish a gap extending along 30 connector 10 in position. As a result, the catheter 20 
the entire length of the central aperture. A pair of op- cannot be inadvertently removed from the exit port 37. 
posed wing elements 16A and 16B extend radially out- As an additional security measure, the complimentary 
ward (substantially in the x direction as shown) from wings 16A and 16B arc sutured to the flange 38. 
the respective edges of the body 12 at the edges of slit In an alternate embodiment of the invention, if cathe- 
48. The device 10 may be constructed from a resiliently, 35 ters of a single consistent outer diameter are to be used, 
deformable material, such as polyoxymethylacrylale. the connector 10 can be formed as a contiguous body. 
With such a construction, the slit 48 establishes a hinge That is, no split is used. This embodiment of the inven- 
region in body 12 generally opposite the slit. The hinge tion still offers advantages over known connectors 
region permits hinge-like deformation of the body 12 through the cooperation of the wings 16A and 16B with 
about a hinge axis H to enlarge the central aperture 26 40 the snap-down device 50 which provides a secure con- 
for easily receiving the catheter 20 and for reducing the nection between the catheter 20 and the implantable 
aperture 26 to compress the proximal end of catheter 20 device 30. 

about the outer surface of the tubular port 37 of device As discussed above, it will be appreciated that other 
30. In the illustrated embodiment, the hinge region is forms of twist lock coupling of a catheter to the housing 
distributed over a relatively large angular segment of 45 are possible and that for a given bayonet structure, the 
body 12. In other embodiments, the hinge region, or corresponding opening on the flange may be fabricated, 
flexure, may be more localized, for example, by placing According to . the principle of one aspect of the inven- 
an axially extending groove along a surface of the cen- tion. the housing includes an exit port extending from its 
tral aperture opposite slit 48. reservoir and a mounting means on the exit port 

The connector 10 is sized so that when a catheter is 50 adapted to receive a mating twist lock catheter connec- 
inserted into the aperture 26, the walls defining the split tion. The specific details of the mounting means of the 
4» will be slightly urged apart with accompanying de- housing, however, will vary according to selected bay- 
formation about the hinge axis. In this manner, by onet coupling. 

clamping the opposed wing elements 16A and 16B to Moreover, the invention may be used for extracorpo- 
one another, a compressive force can be generated to 55 real applications, where the fluid transfer device may be 
act on the catheter 20, and compressively secure the other than an implantable device. For example, the 
catheter to the port 37. connector 10 may be used to connect with a device 

The connector 10 is adapted to clamp the flexible having a suitable T-shaped opening extending about a 
catheter 20 to port 37. where the nominal inner diame- tubular fluid flow port. 

ter of catheter 20 is less than a and the nominal outer 60 It will be understood therefore, that the above de- 
diameter of catheter 20 is greater than A when the scription pertains to but two of several embodiments of 
catheter is extended to have its inner diameter equal to the present invention. That is. description is intended as 
a (e.g. when the catheter is positioned on port 37). illustrative rather than limiting. The invention, there- 

with the above-described configuration, following fore, is to be defined not by the preceding description 
placement of the catheter 30 over the tubular port 37, 65 but by the claims that follow, 
the connector 10 may be placed over the catheter and What is claimed is: 

angularly oriented so that its narrow (dimension d) 1. Connector apparatus for coupling an end of a resil- 
portion of the connector 10 and catheter 20 can be ient tube about the exterior of a tubular extension of a 
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fluid transfer assembly, said extension extending aJong a 
port axis and having an outer diameter a, comprising: 
a resilient body member having a substantially cylin- 
drical central aperture extending along a central 
axis, said iq)erture having a diameter A, where. A is 5 
greater than a, said body member including: 

A. a split extending along one side of said central 
aperture and deflned by opposed edges of said 
body member, 

B. a distributed hinge region adjacent to said cen- 10 
tral aperture opposite said slit and extending 
along a hinge axis, said hinge axis being parallel 

to said central axis, said hinge region separating 
said body part into a first portion and a second 
portion and permitting deformation of the resil- 15 
ient body member to enlarge the central aperture 
and thereby facilitate insertion of a resilient tube 
into the central aperture, and, 

C. compression means including force-receiving 
elements extending outward from points near 20 
said slit edges for receiving external forces to 
bias said edges of said slit toward each other for 
reducing the central aperture to compress the 
resilient tube about a tubular extension of a fluid 
transfer assembly. 25 

2. The connector apparatus of claim 1 wherein said 
body member further includes: 

bayonet means responsive to coaxial alignment of 
• said port axis and said central axis and to subse- 
quent rotation of said flrst portion of said body 30 
member about said hinge axis toward said second 
portion of said body member, for selectively en- 
gaging said body member to said fluid transfer 
assembly with said aperture being coaxial with and 
positioned about said tubular extension. 35 

3. The connector apparatus of claim 1 wherein the 
norminal inner diameter of said tube is less than a and 
the norminal outer diameter of said tube is greater than 
A when said tube is extended to have an inner diameter 
equal to a, 40 

wherein said body member has means for engaging 
said fluid transfer assembly and is adapted to cap- 
tively hold said tube end to said tubular extension 
when said body part is engaged to said fluid trans- 
fer assembly. 45 

4. The connector apparatus of claim 2 wherein the 
nominal inner diameter of said tube is less than a and the 
nominal outer diameter of said tube is greater than A 
when said tube is extended to have an inner diameter 
equal to a, 50 

wherein said body member is adapted to captively 
hold said tube end to said tubular extension when 
said body part is engaged to said fluid transfer 
assembly. 

5. The connector apparatus of claims 1 or 2 or 4 55 
wherein said compression means includes a first sub- 
stantially planar wing element extending radially from 
said slit edge of said flrst portion and a second substan- 
tially planar wing element extending radially from said 
slit edge of said second portion. 60 

6. The connector apparatus of claim 5 further com- 
prising in combination with said body member, said 
fluid transfer assembly, said fluid transfer assembly in- 
eluding means for selectively capturing said wing ele- 
ments against said fluid transfer assembly when said 65 
body member is engaged to said fluid transfer assembly 
with said aperture being coaxial whh and positioned 
about said tubular extension and said opposed edges of 



8 



said slit are positioned substantially adjacent to each 
other. 

7. The connector apparatus of claim 6 wherein said 
capture means includes a resilient capture member ex- 
tending from said fluid transfer assembly adapted to 
captively engage said wing elements when said ele- 
ments are positioned against a reference location on said 
fluid transfer assembly. 

8. A locking cotmector for securing an end of a cathe- 
ter to a fluid transfer device including a T-shaped open- 
ing extending inwardly along a port axis from the pe- 
riphery of said device, said device including a tubular 
port extending within said T-shaped opening and along 
said port axis, said T-shaped opening having a minimum 
width D and a maximum width D' in the direction 
transverse to said port axis, said connector comprising: 

a resilient body extending along a central axis and 
including a bayonet portion having a maximum 
outer dimension less than D in a flrst direction 
transverse to said central axis and a maximum outer 
dimension d' in a second direction transverse to 
said central axis, said second direction being or- 
thogonal to said flrst direction, said body deflning a 
substantially cylindrical aperture coaxial with said 
central axis for receiving the end of the catheter 
and a split parallel to said longitudinal axis, said 
split allowing said body to be resiliently deformed 
to enlarge said aperture thereby facilitating inser- 
tion of the catheter into said aperture; 

whereby said bayonet is adapted for registration with 
the T-shaped opening, so that said connector is 
freely insertable into the opening when the connec- 
tor is in a first orientation and not insertable or 
removable from the opening when the connector is 
in a second orientation rotationally displaced from 
said flrst orientation; and 

said body further including complemenury wing 
elements adjacent to said split and extending radi- 
ally therefrom with respect to said central axis; 

said wing elements being adapted for being biased 
together and clamped against a region of said fluid 
transfer device, thereby applying a compressive 
force to reduce the central aperture and thereby 
secure the catheter to the tubular port while pre- 
venting said connector from rotating about said 
central axis. 

9. An implantable assembly comprising: 

A. a fluid transfer device including: 

a housing defining a reservoir for a fluid; 

a flange at least partially circumscribing said housing 
and defining a T-shaped opening having a mini- 
mum width D; 

a fluid port extending outwardly along a port axis of 
said T-shaped opening for providing a flow chan- 
nel from said reservoir to the distal tip of said port; 
and 

B. a connector for detachably securing a catheter to 
said port of said fluid transfer device, said connec- 
tor including: 

a resilient body extending along a central axis and 
' including a bayonet portion having a maximum 
outer dimension less than D in a first direction 
transverse to said central axis and a maximum outer 
. dimension D' in a second direction transverse to 
said central axis, said second direction being or- 
thogonal to said first direction, said body defining a 
substantially cylindrical aperture coaxial with said 
central axis for receiving the end of the catheter 
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and a spUt parallel to said central axis, said split into a first portion and a second portion pivotally 

allowing said body to be rcsUiently deformed to joined at said hinge region, whereby said first 

enlarge said aperture thereby facilitating insertion porUon is pivotally coupled to said second por- 

of the catheter into said aperture; ,ion about said hinge axis, 

whereby said bayonet portion is adapted for registra- 5 c. compression means for receiving external forces 

tion with the T-shaped opening, so that said con- ,o bias said edges of said slit toward each other 
nector is freely insertable mto the opening when 

the connector is in a first orientation and not insert- d. bayonet means responsive to coaxial alignment 

able or removable from the opening when the con- of^d port axis and^d central aTandto^^ 

W L-r?"f """^r/- °" ™f '° ■ sequent rotation of not greater than approxT- 
placed from said first orientation: and ^l^^Ur *r -j r . ■ . , 

said body further induding complementary wing Th! ™^^^^ 

dements adjacent to said fplit and extending radf second ^S^^n^^^^ ax« toward said 

ally therefrom with respect to said central ^is; nleW^I^w T^'' ^""-J^^^^: 

said wing elements being adapted for being biaUd 15 T f ^ • ^YJ^^"^^^' ^^'^ 

together and clamped against a region of ^d H^d T ^^^"^^'^ aperture bemg coax- 

transfer device, thereby applying^a compressive f "^'^ ^^^"^ ^^^'"^^^ 

force to secure the catheter to the tubular port ,^ J^j^' „ , r , - ^ . ^ 

while preventing said connector from rotating T]^e connector apparatus of c aim 12 wherem the 

about said central axis 20 ^^^^^ diameter of said tube is less than a and the 

10. The assembly of claim 9 wherein said connector .T^! diameter of said tube is greater than A 
further comprises means for selectively capturing said , ^ extended to have an inner diameter 
wing elements against said flange at said fluid transfer . ^; wherem said body member is adapted to 
device when said body member is engaged to said fluid captively hold said tube end to said tubular extension 
transfer device with said aperture being coaxial with 25 ^ engaged to said fluid transfer 
and positioned about said tubular extension and said assembly. 

opposed edges of said slit are positioned substantially T apparatus of claims 12 or claim 13 

adjacent to each other. wherein the compression means includes a first substan- 

11. The assembly of claim 10 wherein said fluid trans- ^^^^^^ planar wing element extending radially from said 
fer device includes capture means including a resilient 30 ^^S^. of said first portion and a second substantially 
capture member extending from said fluid transfer de- planar wing element extending radially from said slit 
vice adapted to captively engage said wing elements ^^se of said second portion. 

when said elements are positioned against a reference connector apparatus of claim 14 further corn- 
location on said fluid transfer device. prising in combination with said body member, said 

12. Connector apparatus for coupling an end of a 35 ^"^^ transfer assembly, said fluid transfer assembly in- 
resilient tube about the exterior of a tubular extension of eluding means for selectively capturing said wing ele- 
a fluid transfer assembly, said extension extending along ments against said fluid transfer assembly when said 
a port axis and having an outer diameter a, comprising: body member is engaged to said fluid transfer assembly 

a resilient body member having a substantially cylin- with said aperture being coaxial with and positioned 

drical central aperture extending along a central 40 about said tubular extension and said opposed edges of 

axis, said aperture having a diameter A, where A is said slit are positioned substantially adjacent to each 

greater than a, said body member including: other. 

A. a slit extending along one side of said central 16. The assembly of claim 15 wherein said fluid trans- 
aperture and defined by opposed edges of said fer device includes capture means including a resilient 
body member, 45 capture member extending from said fluid transfer de- 

B. a hinge region adjacent to said central aperture vice adapted to captively engage said wing elements 
opposite said slit and extending along a hinge when said elements are positioned against a reference 
axis, said hinge axis being parallel to said central location on said fluid transfer device. 

axis, said hinge region separating said body part * * * • « 
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